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DECISION # 31 
Linac cavity spacing
(Carlo Pagani)
As short as Possible!
General considerations
In the original TESLA conceptual design the possibility of colliding electron or positron with the proton beam of HERA or Tevatron was conceived. A 3/2  cavity spacing was then adopted as baseline. As a consequence, the TTF cavity spacing is still close to this value, i.e. 340 mm (distance between the irises of two consecutive cavities). Some work was done in the TESLA TDR to reduce this distance and improve the linac filling factor, while maintaining the flange connection and bellow scheme proven on TTF. As a result, a cavity spacing of 283 mm was adopted. This can be considered as a conservative value and its choice was dominated by the flanging scheme and the assembling procedure so far adopted for the preparation of the cavity string inside the clean room. 
The use of cavity interconnection schemes of the type implemented at Jlab for the CEBAF upgrade can significantly reduce the space required for flange connection. This scheme has been successfully tested and can be considered as guideline.
From the electromagnetic point of view, the TESLA cavities with a 70 mm beam pipe can safely be placed as close as 180 mm. This distance is sufficient to avoid both the cavity cross-talk and the Q reduction caused by normal conducting losses at the interconnection. A deeper investigation of the problem could possibly reduce this minimal distance. Some space for different cavity length compensation (now ± 3 mm, surely less in large scale industrial production) through a bellow has also to be considered but, as conceived for the superstructures, it could be possibly placed every cavity pair or designed to be superconducting and included in the cavity beam pipe. 
Cost Drivers and Conclusions:
Cavity spacing is directly affecting all cost associated with the linac length.

Each centimeter gained at the cavity interconnection as an impact of 85 m in the length of each one of the two linacs! Moving from the present TTF value of 340 mm to a nominal value of 250 mm would produce a overall (two linacs) length reduction of 1.5 km. A cavity spacing of 250 mm is well consistent with the connection scheme proven at Jlab. A cavity spacing of 283 mm, the one indicated in the TESLA TDR is consistent with the TTF experience but, in my opinion is rather conservative.
BCD: cavity spacing = 250 mm (or 283 if TTF flanging system is preferred)
ACD: cavity spacing as short as possible: R&D is required
